Appendix A

Guidance on the Use of Fast-Pass IM240 Standards
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Guidance on the Use of Fast-Pass IM240 Standards

A fast-pass decision is made by measuring the vehicle's cumulative emissions of each pollutant in each second, and
comparing them to cumulative emission fast-pass standards for each pollutant for the second of the test under consideration.
In general, if the vehicle's cumulative emissions are below a given level for all pollutants the vehicle passes. Testing
continues until decisions are made for each pollutant. Measurements of all constituents shall continue to be taken as long as
the test continues, including those constituents for which a decision has already been made.

These fast-pass standards are derived from an Arizona IM240 data set which included 3,718 tests. Fast-pass
standards for each second represent the tenth lowest cumulative emission levels in that second obtained for vehicles failing
the IM240 using the two-ways-to-pass criteria. Hence, vehicles that fall below this level are showing lower cumulative
emissions at that point in the test than the cleanest vehicles failing the full test and therefore pass. Fast-pas®dsterminati
begin at second 30 of the IM240 cycle.

Beginning at second 109, fast pass decisions for HC and CO are based upon analysis of cumulative emissions in
phase 2, the portion of the test beginning at second 94, as well as emission levels accumulated from the beginning of the test
(the "composite" test). Fast-pass standards are derived for phase 2 of the test as described above. Since the phase 2
standards for NQare the same as the composite, the phase,2fbEDpass standards are also the same as the composite.

Scores
HC; = cumulative composite HC at timet seconds

CG; = cumulative composite CO at time seconds

NOx; = cumulative composite NOXx at timet seconds

HCpyt = cumulative Phase 2 HC at time seconds

COpt = cumulative Phase 2 CO at time seconds

NOXxpt = cumulative Phase 2 NOXx at timé seconds

Cumulative composite scores represent the cumulative grams of emissions-fdoseconds
Cumulative Phase 2 scores represent the cumulative grams of emissiohs ftdfhseconds

Fast-Pass Standards
HCpt = composite HC fast-pass standard at timseconds
COpt = composite CO fast-pass standard at tiheeconds
NOxpt = composite NOx fast-pass standard for failing vehicles at tinseeonds
HCppt = Phase 2 HC fast-pass standard at timeeconds
COppt = Phase 2 CO fast-pass standard at tirnseeonds
NOxppt = Phase 2 NOx fast-pass standard at tirheeeonds

Fast-Pass Conditions
Fort > 30 seconds, the vehicle shall pass if:

HC; < HCyt and CQ < COpp, NOX; < NOXy;

additionally, fort > 109 seconds, the vehicle shall pass if:
HCpt < HCyptand CQyp < COyprand NOxy < NOxppt or
HC; < HCprand CQy; < CQyprand NOxpt < NOXxpt or

HC; < HCprand CQ < CGyp and NOxy; < NOxpptor
HCpt < HCpptand CQ < CGyt and NOXyt <NOxpt Or
HCpyt < HCpptand CQ < COptand NOX < NOxy or

HCht < HCpprand CQy < COpprand NOx < NOxpy
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IM240 FAST-PASS EMISSION STANDARDS

(grams)
Hydrocarbons Carbon Monoxide Oxides of
Nitrogen
Sec] Composite PhaseComposite Phase Composite Phasg Composite PhaseComposite PhaseComposite Phasg
2 2 2 2 2 2
0.80 0.50 1.25 0.75 2.00 1.2 15.0 12.0 20.0 16.0 30.0 2.0 20 25 |30
30 0.124 n/a 0.247 n/a 0.407 n/aj 0.693 n/a 1.502 n/a 3.804 rfa 0.167 0.262 (.419
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